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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Brady et al. Group Art Unit: 

Serial No.: Examiner: 

Filed: Docket No.: 125/116 

For: IMPROVEMENTS IN AND RELATING TO CORROSION INHIBITING 
FORMULATIONS 

*********************** 
PRELIMINARY AMENDMENT 

Commissioner for Patents 
BOX PATENT APPLICATION 
Washington, D.C. 20231 

Sir: 

AMENDMENTS 
Kindly amend the subject application as follows: 



IN THE CLAIMS : 

Claim 10, lines 2 and 3, please delete the phrase "any one of the preceding 
claims" and insert in place thereof —claim 1—. 

Claim 27, lines 1 and 2, please delete the phrase "any one of the preceding 
claims" and insert in place thereof —claim 1—. 

Claim 29, lines 2 and 3, please delete the phrase "any one of claims 1-9" and 
insert in place thereof —claim 1—. 



REMARKS 



The amendments to the claims as set forth above are intended to remove all 
multiple dependent claims from the subject application and to more particularly point 
out and distinctly claim the subject Invention. 

Respectfully submitted, 
JENKINS & WILSON, P.A. 



Date 
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Richard E. Jenkins 
Reg. No.: 28,428 




Suite 1400 University Tower 
3100 Tower Boulevard 
Durham, North Carolina 27707 
Telephone: (919)493-8000 
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I fimby oer% that this paper <K fee is being (tepovM 
Omtetf Slates Postal Service "Express Matt Post Offioi to 
Adtffessea' seivice under 37 CFR 1.10 on the dafts MioiM 
at.Mt and b addressed to the Commissioner of Pstwiti and 
1 TnJimaiks,Washington,DX. 20231. Katrina T. HoBand. Ufci 

S 'Itenn, tynette M^aitey. Amy J. Martin. Kareo S. Schular. 

IMPROVEMENTS IN AMD RELATINQ TO CORROSION INHIBITING 

FORMULATIONS 

Field of the Invention 

5 

The present invention relatee to improvements in and 
relating to eorroaion inhibiting formulations. 

Bo^ckgrround o£ the Invention 

10 

A wide vAi'iety of additives have been developed and are in 
OOtttitieroial use for the protection of metals against 
corrosion in organic QX aqueo-us media. 

15 Amongst ferrous metal corrosion inhibitors, carboxylic 
acids ar« widely used, for example, those with long chain 
alkyl (pr aryl groups which impart solubility to the 
carboxylic acids in organic systems, for example 
hydrocarbon oils. Particularly effective compounds are 

20 acyl amino acida of structure (I) : 

R^-C (O) -N (R=) -CH2-CO2H 
(I) 

25 

where is a long chain alkyl group and is hydrogen or 
methyl . 

Where water solubility is required, it is common practice 
30 to employ a water soluble salt of che carboxylic acid, for 
example, a sodium salt or a trialkanolamine salt. 
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Amongst non-ferrous metal corrosion inhibitors (also known 
as metal passivators or deactivators) , the most widely 
used oompounde for protection of copper and copper alloys 
are triazole derivatives, particularly benzotria^ole or 
5 rolutriazole. As above, derivatives are well known which 
enhance solubility in organic hydrocarbons or water. For 
example structures of formula (II) are in commercial use* 

10 

(II) 

where ie a triazole derivative, hydwxyalkyl (for 

wafceif solubility) or alkyl (for oil solubility) . 

15 

WhOT ferrous metal and non-ferrous metal corrosion 
inhibition axe both required in an oil -based medium two 
oil-soluble corrosion inhibitors are used- Similarly, 
when both fe^rrous metal and non-ferrous metal corrosion 
20 inhibitors are required in an aqueous medium, two water- 
eoluble corrosion inhibitors are used. 

However, in a number of applications, solubility of the 
corrosion inhibitor in both organic hydrocarbons and water 

25 is desirable. Such applications include, but are not 

limited to, those involving emulsions or those where water 
may be present as a contaminant of oil systems and vice 
versa. Applications where dual solubility would be of 
utility include, but are not limited to, industrial oils, 

30 crankcase lubricants, metalworking fluids, hydraulic 

fluids, rolling oils, brake fluids, fuel systems, surface 
coatings and water-soluble paints. 
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In an effort to reduce the amount of organic hydrocarbon 
material used in many technologies, aqueous emulsion 
formulations are being developed so that the range of 
technical areas in which etmileions will have importance is 
5 increasing. However, the conventional corrosion 

inhibition compounds described above result in either 
organic solubility or water solubility. 

It is an aim of preferred embodiments of the present 
10 invention to provide an irtproved corrosion inhibitor. 

Summary of th6 InvezLtion 

According to a first aspect of the present invention there 
15 is provided a fomulation compriaing: 

a} an aqyl amino acid derivative of the formula (III) : 

R*- (CO) -N{R^) -CHa-COaH 

20 

(III) 

in which 

ie Ce - C30 optionally substituted alkyl 

25 

and ia hydrogen or methyl, and 

b) a N.N'-disubstituned aminomethyl triazole derivative 
of the formula (IV) : 

30 

T^-CH2-NR*2 



(IV) 
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in which 

is an optionally substituted 1,2,3-benzotriazole group, 
or an optionally svibstituted l^2,4-tria20le group, and 

5 

is a hydroxyalkyl group. 

It has surprisingly b«en found that formulationa in 
accordance with the present invention are soluble in both 
ID oil cind water and give corrosion protection to a range of 
metals . 

Suitably, the ^c;:yl amino acid derivative of formula (III) 
is organic hydrocarbon-gplvblet 

15 

Suitably, the N|N' -dlaubstituted aminomethyl triazole 
derivative of formula (iv) is water-soluble. 

Generally, unless otherwise stated herein or unless the 
20 context requires otherwise, any alkyl may be either a 

straight or branched chain alkyl. Except where otherwise 
stated in this specification optional substituents of an 
alkyl group may include, aryl, alkenyl, or alkoxy echer 
groups. Except where otherwise stated in this 
25 specification the alkyl group may optionally be 

interrupted, for example, by an unsaturated linkage and/or 
an oxygen. Bach alkyl group may comprise one or more 
substituents. Suitably, alkyl groups aire unsubetituted. 

3C Preferably, R* is C10-C50 alkyl. More preferably R* is 
C11C17 alkyl* Especially preferred R* groups are CnHij 
derived from lauric acid and Ci7H33 derived from oleic 
acid. 
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Preferably is methyl. Preferably, Is an 
unsubstituted methyl group. 

5 Generally, unless otherwise stated herein or unless the 
context requires otherwise, any benzotriazole group may be 
optionally Bubstituted by one or more alkyl groups. 
Suitable subetituente include C1-C4 alkyl groups, A 
benzotriazole group may comprise four aubetituents or 

10 less. Suitably, a benzotriazole group comprises three 

substituente or less, preferably two eubetituents or less 
and more preferably one substituent or less. Suitably, a 
benzotriazole group is unsubstituted. Suitably, alkyl 
group substituents of benzotriazole groups are 

15 unsubstituted. 

Preferably, is a 1, 2, 3 -benzotriazole group. More 
preferably is a benzotriazole or tolutriazole. 

20 Suitably, is a hydroxyalkyl group containing froni 1-4 
carbon atoms. Suitably, is a hydroxyalkyl group 
containing from 1-4 hydroxyl groups. Suitably; the 
hydl:^oxyalkyl group oomprisea an unsubstituted hydroxyalkyl 
gi^oup. Preferably, ia S-hydrpxyethyl or hydroxypropyl 

25 moat preferably R*^ is 2 - hydroxy© t hyl . The groups of 
formula (iv) may comprise the same or different 
hydroxyalkyl group. 

Suitably, th^ formulation is soluble in organic 
30 hydrocarbona . Suitably the formulation is soluble in 
water. Preferably, the formulation is soluble in borh 
organic hydrocarbons and water. 
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Generally, unless otherwise stated herein or otherwise 
required by the context, a formulation is soluble in 
organic hydrocarbons if at 25*C and 1 atmosphere pressure 
it hae a solubility of at least 0.000001wt%, suitably at 
5 least 0-0001wt%, preferably at leaat O.Olwt%, more 
preferably at: least 0,5wt% and particularly at least 
l-Owt% in Naphthenic oil. The naphthenic oil is suitably 
Nynas T22 (trade mark) available from Nynae Naphthenics 
Ltd- 

10 

Generally unless otherwise stated herein qi: otherwise 
required by the context, a fdiMuulation is soluble in 
organic hydrocarbons if at 2S^C ^nd 1 atmosphere pressure 
it has a solubility of at least 0.000001wt%, suitably at 
15 least 0.0001wt%, preferably at le^et O.Olwt%, more 
preferably at le^^t 0,5wt% and particularly at least 
l*Owt% in toluene. 



Generally, unless otherwise stated herein or otherwise 
20 required by the context, a formulation is soluble in water 
if at 25"C and l atmosphere pressure it has a solubility 
of at least 0.000001wt%, suitably at least 0.0001wt:%, 
preferably at least 0.01wt%, more preferably least 
0.5wt% and particularly at least 1.0wt% in water. The 
25 wAter used to determine solubility is suitably laboratory 
grade de- ionised water. 



Solubility should be tested by preparing a mixture of the 
appropriate conceni^ration of formulation to solvent, 
warming the mixture, with stirring, at 40-50°C for 
approximately 15 minutes. The mixture should then be left 
to stand overnight at ambient temperature and then 
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visually inapected to ascertain whether or not complete 
solution has been obtained. 

The formulation may corapriae more than one acyl amino acid 
5 derivative of the formula (III) . The formulation may 
comprise more than one N,N' -disubstitured atninomethyl 
triazole derivative of the formula (IV) . 

Eepecially preferred mixtures are those from combination 
10 of N-olsoyl sarcosine and bis (2 -hydroxy erhyl) amino 

methyl tolutriazole, N-Oleoyl earcoeine and bis (2- 
hydroxyethy 1 ) amino methyl benzotriazole, N-lauroyl 
sarcosine and bis {2-hydroxyethyl) amino methyl 
tolultriazole and N-lauroyl earcoeine and (2-hydroxyethyl) 
15 amino methyl benzotriazole. 

The optimum ratio of compound (III) to compound (iv) will 
depend on the degree of solubility required in each 
solvent. For example, higher levels of compound (III) 
20 will generally ing^-^ase solubility in organic hydrocarbons 
and higher levelo of compound (IV) will generally increase 
solubility in water. 

The formulation may comprise less than 99wt%, less than 
25 95%, less that 80wt* or less than 55wt% of the acyl amino 
acid of formula (ill) , 

The formulation may comprise greater than lwt%, greater 
than 5wt%, greater than 20wt% and greater than 45wt% of 
3 0 the acyl amino acid of formula {III) . 
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The formulation may comprise less than 99wt%y less than 
95wt%, less than 80%wt, less than 55wt% of the W,N*- 
disubstituted aminomethyl triazole of formula (IV) * 

I 

5 The formulation may comprise greater than lwt%, greater 

than 5wt%, greater than 20wt% and greater rhan 45wt% of | 
the N,N' -disubstituted aminomethyl triazole of formula 
(IV) , 

10 The ittole r-atio of corrqpound (III) to compound (IV) is I 
suitably between 1 : 0.2 and 1 : 2^ preferably between 1 : 
0 . 5 and 1 : 1 and more preferably between 1 : 0 . S and 1 : 
0.9. 

15 The formulation m^y further comprise minor amounts of j 
additional additives. Suitably, the formulation comprises ? 
less than iOwt%, preferably less than 5wt% and more ; 
preferably lesg than lwt% in total of additional 
additives , 

20 

Non-limiting examples of additional additives are: \ 

phenolic or amlnic antioxidants, further corrosion or rust 
inhibitors^ further metal deactivators, extreme 
25 pre B pure/ ant i wear additives, viecosity index improvers, 
pour point depressants, dispersanta/surfactants, 
antifoams, biocides/ complexing agents. 

Non-limiting examples of suitable phenolic antioxidants ^ 
30 are? ^ 

2,fi-di-t-butyl phenol derivatives, 2 -t -butyl -6 -methyl ! 
phenol derivatives, 

! 

1 
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Non-limiting examples of suitable aminic antioxidants are: 

alkylated diphenylatnine derivatives and alkylated a- 
5 naphthylamine derivatives* 

Non- limiting examples of suitable corroeion 
inhibitors/ruBt inhibitors arej 

10 alkyl or aryl ifiono, di or P^^Y earboacylie acids and their 
atfttttonium salts, amine alkanolamine or metal salts, alkenyl 
Sutcinic acid and derivatives, aryl aulphonic acid salts, 
phosphoric acid, poly phosphoric acids and derivatives, 
phosphoric acids, fatty acid alkanolamides, imidazoline 

15 derivatives. 

Mon-limiting exampl^g of suitable metal de-activators aire: 

1,2,4-triazole derivatives, benzotriazole and alkylated 
20 benzotriazole derivatives, mercaptobenzothiazole and ita 
sodium salt. 

Non- limiting exanqples of suitable extreme 
pressur-^/antiwear additives are; 

25 

zinc dialkyl dithiophosphates, amine salts of substituced 
phosphoric acid derivatives, triphenyl phosphorothioate 
and alkylated derivatives, molydenum dithiocarbamate 
derivatives, tri-aryl phosphates, sulphurised hydrocarbons 
?0 e.g. vegetable oils. 

Non limiting examples of suitably viscosity index 
irt^rovers/pour depressants are: 
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polyacrylatea, polymethacrylates , olefin co-polymere, 
gtyrene-aerylate co-polymers, alkylated naphthalene 
derivatives- 

5 

Non- limiting exan^lee of suitable dispersanfcs/surf actants 
are: 

polybutenyl succinic acid amides, basic magnesiunif calcium 
10 and barium sulphonates and phenolates. 

Mon-limiting ex^implee of suitable antifoams are; 
poly^iloxanes, ethylene /propylene oxide co-polymera. 

15 

Non limiting examples of suitable biocides are: 

isothiazolone derivatives/ boron amide derivatives* 

20 Non- limiting examples of suitable complexing agents are; 

ethylene diamine tetra-acetic acid and derivatives, citric 
acid, 

25 Compounds (III) and compounds (IV) are commercially 

available or may be prepared by conventional methods as 
described in the scientific literature. For example, 
compounds (III) may be prepared by reaction of an 
appropriate acyl chloride with an appropriate amino acid, 

30 Compounds (IV) may be prepared by reacting an appropriate 
triazole derivative with formaldehyde and a hydroxyl- 
containing secondary amine by the Mannich reaction. 
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According to a second aspect of the invention there is 
provided a eompoeition comprising: 

5 a} a formulation according to the first aspect of the 
invention and 

b) a diluent • 

10 Suitable diluents include water^ organic hyd^-ocarbons or a 
mixture thereof . 

Suitable organic hydroca^-bpng include n^tu^^'al synthetic 
aliphatic or aromatic compounds of carbon and hydrogen ^ 
15 optionally containing unsaturated linkag^g, ester grpvpg 
or h^tero atoms e.g, oxygen, Non-limiting examples of 
suitably organic hydrocarbons are: 

octane, keroBine, white spirit, petroleum- baaed 
20 hydrocarbons such as naph^henic oils or paraffinic oils, 
vegetable oils^ synthetic carboxylic acid ester, phosphate 
esters, poly a olefins, poly isobutylenee, alkylated 
aromatic hydrocarbons, er^hylene glycol, propylene glycol, 
polyalkylene glycols, glycol ethers* 

25 

The water according to the second aspect of the invention 
may be distilled water, de-ionised water, natural water or 
synthetic hard water, for example. 

30 Preferably, the diluent comprises one or ttore of water, 
glycols or mineral oils. More preferably, the diluent 
comprises propylene glycol and/or naphthenie oil. 
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The composition Of the aecond aspect of the invention 
advantageously providea the formulation of the first 
aspect of the invention in a form which may facilitate use 
and/or handling thereof. 

5 

The composition of the second aspect of the invention may 
be manufactured by mixing the formulation of the first 
aspect o£ the invention with the diluent. Alternatively, 
or in addition, the composition of the second aspect of 
10 the invention may be provided by preparing the formulation 
of the first aspect in the presence of the diluent. 

The composition according to the second aspect of the 
invention may be further diluted in vse, by addition of 
15 any of the diluents listed above. 

The composition according to the second aspect of the 
invention may comprise at least 5wt% and suitably at least 
20wt% of the formulation according to the first aspect. 

20 

The composition according to the second aspect of the 
invention may comprise less than 95wt%, suitably less than 
90wt% of the formulation according to the first aspect. 

25 The composition according to the second aspect of the 

invention may comprise at least 5wt% and suitably at least 
20wt% diluent- 

The composition according to the second aspect of the 
30 invention may comprise less than 95wt% and suitably less 
than 90wt% diluent. 



! 

! 

I 
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The eon^osition may comprise further additives. Suitably, 
the fioittpoeition may compriae 5wt%, or 3wt% or lwt% or less 
of further additives. 

5 According tQ a third aspect of the pz^ssent invention there 
is provided a composition in accordance with the second 
aspect of the invention in erontact with a ferrous tnetal 
surface^ a non-ferroue metal eui'faee^ or a combination 

10 

Non- limiting examples of suitable m^tal^ are: 

iron, copper, aluminium, magnesium, zinc, cobalt ^ tin and 
mixtures and/or alloy? thereof - 

15 

According to a fourth aspect of the present invention 
there ia provided a Kit comprising 

(a) an acyl amino acid derivative of a formula (ill) 
20 compound: 

R*-{CO)-N(R*)-CH2-C02H, and 
(III) 

25 

(b) a N,N'-di substituted aminomethyl triazole derivative 
of a formula (IV) compound: 



30 



T^-CH2-NR^2. 
(IV) 
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The kit may comprise components (a) and (b) In such a 
ratio, that when mixed together, the resulting combination 
is soluble in water, organic hydrocarbons or a mixture 
thereof . 

5 

The kit may further coinprise a solvent comprising water 
and/or organic hydrocarbon or a mixture thereof. 

According to a fifth aspect of the present invention there 
10 is provided a method of producing a formulation comprising 
contacting: 

(a) an acylamino acid derivative of formula (III) , 

15 r*-(CX))-n(r5)-CH2-C02H, and 

(III) 

(h) a N,N' -disubstituted amincmethyl triazole derivative 

20 of formula (IV), 

(IV) 

25 

Suitably, (a) and (b} are contacted in such a ratio that 
the resulting mixture IS soluble in wacer, organic 
hydroeai^^bons or a mixture thereof . 

30 Suitably, (a) and (b) are contacted by mixing with 

stirring at an elevated temperature. Temperatures from 
room temperature to 100 **C may be employed, but preferably 
the temperature is kept below 50 °C, 
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Mixing times may vary from a few minuteB to several hours. 
Suitably, the mixing time is at least 1 minute, preferably 
at least 5 minutes and more preferably at least 10 
5 minutes. Suitably, the mixing time is less than 3 hours, 
preferably lees than 2 hours and more preferably lees than 
1 hour. Suitably, mixing times are between 10-30 minutes. 

The mixing step may further include addition of a solvent, 
10 Suitably, a solvent is added to the compounds before 

stirring at an elevated temperature. Alternatively, or in 
addition, a solvent may be added after the process of 
stirring at an elevated temperature. Alternatively, or in 
addition, a solvent is added during the process of 
15 stirring at an elevated temperature • Suitable solvents 
include water, organic hydrocarbons or a mixture thereof- 

According to a sixth embodiment of the present invention 
there is provided use o£ a f ormulatioTi according to one of 

20 the preceding aspects of the invention as a corrosion 
inhibitor, as a rust inhibitor, as a metal passivator, 
a metal deactivator, or as a multipurpose additive for a 
Combination of the aforementioned purposes. The 
formulation may also be ueed as an emulaifier or as a 

25 Surfactant. 

Suitably, the formulation is used in a concentration 
sufficient to be effective in inhibiting corrosion. The 
effective levels of formulation will vary depending on the 
30 application. Suitably, concentrations of between 

Q*00000lwt% and 5wt% are used, preferably concentrations 
of between 0-OBwt% and 2wt% are us^dt 
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The use according to the sixth embodiment b of the 
invention may be in: 

hydrocarbon, synthetic and water-based hydraulic fluids, 
5 gear oils, chain oilS; circulating oilg, turbine oils, ; 
erankcase oils, comptesaoi^ oils, bearing lubricants, wire j 
drawing lubricants, soluble oils, oil -based tnetalworking 
fluids, m6tal^«5rking fluid emulsions, grinding fluids, 
heat transfer oils, electrical insulating oils, greases, 
10 brake fluids, fuels, engine coolants, refrigeration ; 
lubricants, surface cleaners, fountain solutions, aircraft 
de-icing fluids, de-watering fluids, penetrating fluids, 
polishes, adhesives, water-baaed points, industrial 
cooling water systems, and Solutions used in the ^ 
15 electronics industz^ for printed circuit board 
manufacture. 

According tp a seventh embodiment of the invention there 
is provided ^ method of inhibiting gorrosion of a metal j 
comprising conta(?ting a formulation according to the firsr. ^ 
aspect of the invention and ^ fluid, which fluid contacts 
a metal susceptible to corrosion. 

t 

Any aspect of the invention may be combined with any one | 
25 or more other aspect of the invention. | 

Ppxinulations in accordance with the present invention find . 
utility in a wide range of induatrial oil, fuel, water, 
emi^l ©ion -based and surface coating systems where corrosion 
30 protection of a range of one or more metals is required. 

fiacasoples 

i 

\ 
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The following exan^jles further illugtrate, but do not 
limit, the present invention. Unleea otherwise indicaned, 
parte and percentages are by weight. 

5 Sample f03^mulAtions in accordance with the present 

invention were prepared- Formulations outside the present 
invention where also prepared for COfflparative purposes- 
The fortttulations were then tested for solubility and 
corrosion inhibition pi^operties. 

10 

E3taiifl&1^9 1-15 

Details of example formulations in accordance with the 
invention are given in Table 1 as Examples 1-15. 

15 

The formulations of Ex^mplee I-'IS were prepared by mixing 
the appropriate amounts of compounds of type (III) and 
compovmds of type (IV) in a lOOml glass conical flask and 
warming at 40-50'»C, with stirring, for approximately 15 
30 minutes. 

Triazole derivative A is water-soluble commercial product 
containing bis (hydroxyethyl) aminomethyl tolutriazole 
isomers, sold by Ciba Specialty Chemicals under the trade 
25 name Irgamet 42 (rtm) , It includes 25wt% of water. 

Triasole derivative B is Irgamet 42 (RTM) as referred to 
above, after substantially all of the water has been 
removed by vacuum stripping up to 50^C. 

30 

Bxan^lea 16 and 17 illustrate preparation of a composition 
according to the second aspect of the invention. 
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gacanplc 16 

9.33 parte of water-soluble triazole derivative A are 
dissolved in 150 parts of de-ionised water and the j 
5 solution warmed to 40«C, with stirring in a 250ml beaker, | 
14-13 parts of N-oleoyl sarcosine, sold by Ciba Speciality ; 
Chsmieals, are then added to the solution of triazole 
derivative A over approximately 10 minutes. The mixture 
is stirred at 40<»C for a further 10 minutes and allowed to \ 
10 cool. The resulting product is a clear, pale yellow 
solution containing 13.5% aolids, 

g^ampla 1? 

10,09 parts of N-oleoyl sarcosine are dissolved in 150 
parts of toluene and the solution warmed to 40**C, with 
stirring in a 250tnl beaker, 5,0 parte triaaole derivative 
A are th^n added over approximately lO minutes. The 

mixtuire is stirred at 40°c for a further 10 minutea and ^ 
allowed to cool- The resulting product is a clear, pale ( 
yellow solution containing 9,1% solids. 

Goiiiparafclv» Ixamplefl 18-22 

25 Details of the formulations of Con^arative Examples 18-22 
are given in Table 2 i 

The formulations of Examples 18-22 are prepared by mixing 
the appropriate amounts of carboxylic acid and base in a ^ 
30 100ml glass conical flask and warming at 40-50**C, with ? 
stirring, for approximately 15 minutea. In these I 
Examples, either Corapoimd (III) or Compound (IV) of the 




15 



20 
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invention ia replaced by closely related compounds outside 
the invention. 

Solubility T^ating 

The results of solubility testing o£ Examples 1-15 and I 

i 

C<!>mpai*Ativfe Exatnples ie-22 in water and in naphthenic oil, * 

ai^e shown in Table 3. The i-esulta of solubility testing 

of Examples 2, 2, S and 8 in other solvents are shown in i 

10 Table 4, 

To test the apliibility ot ft formulation, eplutiona o£ each 
fortnul^tion having a range of concentrations for each of 

Examples 1-15 and Coti^arative Examples IS -22 of, fox- 
IE example, 0.5%, 1.0%, 5.0%, 20% were prepared. Preparation 
involved taking the relevant amount of each Example 
formulation, mixing it with the appropriate amount of 
solvent to get the desired concentration and warming the ^ 
solutions with stirring at 40-50*C, for approximately 15 ; 
20 minutes . I 

^ 

i 

The solutions were then allowed to stand overnight at room ] 
temperature and then visually inspected to see if complete . i 

solution had occurred. For example, solubilities ' 
25 described as > i.o* mean that 1.0% solutions are 

congoletely soluble. Solubilities described as < 1.0% 
meant that 1,0% solutions are not completely soluble. 

Examination of Tables 3 and 4 shows that formulations ; 
io according to invention show solubility in both water and | 
naphthenic oil. The results also show formulations in ; 
accordance with the invention exhibit solubility in 
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Bolvente with polarities ranging from water to paraf f inic 
mineral qH. 

The comparative feitamples do not show dual solubility, 
5 being s^^ivtle either in organic hydrocarbon or water, or 
netither, but not both. 

Corrosicn Inbibi tog/Met al Pasflivat<i>l^ Taating 

10 The results o£ testing of formulations in accordance with 
the invention for oor^ro^ion inhibition are given in Table 
5. Details of the test methods are given below. 

Forrouai mftt&l corroalon testing 

15 

(1) Coupon Ta«t 

A IQxrm x 40mm mild steel test coupon is cleaned by 
poliehing with silicon carbide abrasive paper and 

20 degreased by immersion in toluene for one hour. The 
coupon is dried in the oven at 90*C. The clean, dry 
coupon is place in a 100ml beaker containing 50ml of a 
solution of the Example formulation comprising a 0.2% 
solution of the Example formulation in de- ionised water - 

25 The beaker is covered with a petri dish and placed in a 
water bath at 90 °C for 1 hour. The coupon is then 
removed, allowed to dry at room temperature and inspected 
for signs of corrosion or staining. Examples where the 
coupons show visual signs of corrosion or staining are not 

30 considered effective corrosion inhibitors . 

Examination of Table 5 shows that test solutions 
containing formulations in accordance with the invention 
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give couppns with no change over the initial clean and 
polished coupons. By comparison, a blank test with de- 
ionised watei* gives a coupon with a severe staining and 
corrosion showing that formulations according to the 
5 invention have corrosion inhibitor properties for mild 
steel . 

(ii) 2 $7 Test (Institute o£ Potrdleua Test Designation 
IP 387/92) 

10 

Thiff method measures the rust prevention characteristics 
of aqueous solutions or emulsions by the ohip/filter paper 
method • 

15 Cast iron chips are washed with acetone and dried in the 
oven at 105°C. The chips are sieved onto a filter paper 
placed in a petri dish so as to cover a SSnmi square with a 
single layer. 2ml of a test solution prepared by 
dissolving the example formulation in synthetic hard water 

20 (0,3449 g/1 calcium sulphate dihydrate in distilled water) 
is then pipetted onto the chips so that they are all 
thoroughly wetted. The dish is covered with a lid and 
allowed to stand at room temperature for 2 hours. The 
filter paper is then removed, washed with water and 

25 allowed to dry. The area of staining on the paper is 
assessed. The test is repeated at various dilutions no 
determine the point where there is significant increase in 
stained area. This dilution is known as the break point 
and is expressed as the dilution (ratio of wacer to 

30 product) at the break point. 

Examination of Table 5 shows that the inventive 
formulation of Example 3 gives a break point of 30 : 1 
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proving that the mixture has i^ust inhibiting properties 
for caat lron» 

Aluminium corrorticbli testing 

5 

A IQxm 3t 40tnm aluminium test coupon is cle^ilfed by 
imtnereioji in toluene for one hour and then dried in the 
oven at 90 The glean, dry coupon placed in a lOOml 
beaker containing 50ml of test solution comprising 0,2% of 

10 an example formulation according to the invention in dfe- 
ionised water. The beaker i^ covered with a petri dish 
and placed in a water bath at 90<'C for 20 minutes , The 
coupon is then removed, allowed to dry at room temperature 
and inspected for signs of corrosion or staining - 

15 Examples where the coupons show visual signs of corrosion 
or staining are not considered effective corrosion 
inhibitors . 

Examination of Table 5 shows that test solutions 
20 containing formulations in accordance with the invention 
give coupons with no change over the initial clean and 
polished coupons* By comparison, a blank test with de- 
ionised water gives a coupon with severe staining and 
corrosion showing that formulations in accordance with the 
25 invention show corrosion inhibitor properties for 
aluminium. 

Copper paasive tenting 

30 Copper Strip Tarniah A3TM D 130*75 

The teat is designed to measure the corrosiveness to 
copper of the hydrocarbons* Details are given in the 
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Annual Book of ASTM Standards published by the American 
Society for Teating and Material©. A cl^an, dry copper 
atrip io placed in 30ml test solution comprising 0.1% of 
an example formulation in accojrijance with the invention in 
5 mineral oil containing lOOpptn pQlysulphide and heated for 
3 hours at 100 ^C. Results ar^ determined by comparison 
with the ASTM Copper Strip Corrosion Standards and giving 
the appropriate classification* 

10 Examination of Table 5 shows that the formulation of 

Example 3 has a la classification in both of the mineral 
oils tested compared with blank ratings of 3b for the 
mineral oils (containing polysulphide) alone, showing the 
formulation of Example 3 to be a corrosion 

15 Inhibitor/passivator for copper. 

The results in Table 5 show that formulations of zh^ 
invention show activity as corrosion inhibitors and metal 
passivators for ferrous metals, aluminium and copper, both 
20 in a^eous and non-aqueous systems. 
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Table 1 Exftmptes of Mixtures of the Ipvention 





Compound 


Pirts 


ConipOniid 


Farti 


Molt 




Type on) 




Typ* 


of 


Ratio 






(HI) 


<IV) 


OV) 


any 

(TV) 


I 


N-oleoyJ fiflftjosmft 


10.59 


Triazolc Derivative A 


6 


l;M 


2 




10.<59 


TriflZDle Derivative A 


d-57 


1 ; 0.65 


3 


N-oleoyl saicostne 


14.13 


Triazolc Derivative A 


9.33 


1:0,7 


4 




10.59 


Triazole Derivative A 


6.S7 


I : 0.75 


5 


N*o!cayl saicosinc 


7.06 


Triazole Derivative A 


5,33 


1:0.S 


6 


N-deoyt fiireosme 




Triawlc Derivative A 


a, 49 


I ' Q-?? 


7 


N-oleoyl saicosine 


7.07 


Triazolc Derivative A 


6 


1:0.9 


a 


N-oleoyI sarcofiine 


10.09 


Triazote Derivative B 


5 


1:0.7 


9 


N-{>l»y] saicosine 




Triaaole DerivauveB 


5.21 


1 !0.S 


10 




1209 


TTti6z6l«DftriVAUv*B 


7.28 


1 : 0,85 


n 


N-oleoyl saecosiiie 


7.S5 


Triazole Derivative B 


5 


1 :0.9 


12 


N-launyl saicosiae 


5A2 


Triazole Derivative A 




1:0-7 


13 


N-lanrayl fieicosme 


5A2 


Triazole Derivadve A 


6.66 


1:1 


14 


N-lauioyt saicosinc 


10,84 


Triazole Dot vativeB 


7 


1:0.7 


15 




5-7J 


Tnazole Dcnvativc B 


5.26 


1 :1 



Tabic 2 Comparative Examples 



Eiample 


CarboiylkAdd 


Pn-to of 


Buo 


Parts of 


Molr 


No. 




Add 




Bate 


Rado 












Maj 












Base 


18 


N-oleoyl wwosinc 


7.06 


Benzotriazole 


t.67 


1 :07 


19 


N-ol«yl fiaicoaine 


7.53 


Tolutriazole 


2 


1 :07 


20 


N-olcoyl SBwosijic 


7.06 


Tric^ttdtamiDc 


2.09 


1 :07 


21 


Oleic Add 


&M 


Triazole Daivativc A 


6.67 


1:07 


22 


UnrlC Acid 


5.75 


Tria20le Derivative A 


6.67 


1:07 



20/09/2000 13:03 0161-228-6860 



APPLEVARD LEES 



PAGE 27 



25 
Table? 

SolTibllltv Testa In Water and Haphthanlc Oil 





ForimiIati«ii of 


Solubility (%) 




Example Nq. 


Water* 


Naphth«iiicOU* 




1 


eaO^ 


ca OJ 




2 


caOJ 






3 


>20 


ca2,5 




4 


>20 


cal.O 




5 


>Z0 


caOJS 




6 


>20 


caOJ 




7 


>20 


cci 0.5 




s 




> ifl 




9 


>20 




V'l 


10 


>20 


>1.0 




11 


>20 


caLO 


fl 


12 


>ll 


>l-0 




13 


>15 


>K0 




14 


>1S 


:>5.0 


£3 


15 


>15 


>1.0 




Cvmpunitive 
18 


<1.0 


>2-5 




19 


<K0 


>2-5 




20 


>2J> 


<0J 




21 


<0,5 


<0.5 




22 




-=0^ 



* Solventa; 



Water ■ Laboratory Grade De-fonlsed Water 

Naphthenle Oil » Nynaft T 22 supplied by Nynaa Naphthenlca Limited 

i 
i 
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Table 4 

SftinhlHtY Tents in Addltioi ml Solvgnts 



Mixture «f 
Example Nfl. 






Solubility (%) 
Toluene* 


PAG* 


Ettylene 
Gtyc&l'^ 


2 








>L0 












>l.O 




6 








>).0 




9 




>5.0 


:>10 


Cft3.0 


>S.O 



* fiolvcntg 



C3 

Q 

m 
m 
m 
m 

m 



Panifflnic Ofl 
G«$oline 
Toluene 
FAG 

Ethylene Glycol 



100 Solvent Neutrsl OH supplied by MdbU UK 
Commercial 95 Octane Esso Unleaded Petrol 
99% L^WAtftry Reagent Gnde 
Biwx 50 AZa (RTM) nippUed by Inapec UK Ltd 
Laboratny Reagent Gradt Ethanedlol 
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The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous to 
this specification in connection with this application and 
which are open to public inspection with this 
5 Bpecif ication, and the contents of all such papers and 
documents are incorporated herein by reference. 

All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
10 drawings) , and/or all of the steps of any method or 
process so disclosed, may be combined in any combination, 
except combinations where at least some of such features 

and/or steps are mutually exclusive. 

15 Each feature disclosed in this specification (including 
any accompanying claims, abstract and drawings) , may 
replaced by alternative features serving the same, 
equivalent or similar purpose, unless e?tpressly stated 
otherwise. Thus, unless expressly stated otherwise, each 

20 feature disclo&ed is one example only of a generic series 
of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment (s) , The invention extend to any novel 
25 one, or any npvel combination, of the features disclosed 
in this specification (including any accompanying claims, 
abstract and drawings) , or to any novel one, or any novel 
combination/ of the steps of any method or process so 
disclosed. 
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Claima 

1. A f emulation comprising: 
5 a) an acyl amino acid derivative of the formula (III) : 

R*- (CO) -N(R®) -CH3-CO2H 
(III) 

iO 

in whi^b 

la Cq - Cjio optionally s\ibstituted alkyl 
Atid is hydrogert <ir methyl, and 

15 

b) a N,N"-disubstituted aminomethyl triazole derivatives 
of the formula (IV) : 

{IV) 

in which 

is an optionally substituted 1, 2, 3-benzotriazole group, 
25 or an optionally substituted 1,2, 4 -triazole group, and 

is a hydroxyalkyl group 

2* A formulation according to Claim l, wherein the 
30 formulation is soluble in organic hydrocarbons. 
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3. A fornvulation according to Claim 2, wherein the 
solubility at 2S^Q and 1 atmosphere pressure is at 
least 0*000001wt% in Naphthenic oil. 

5 4. A formulation according to Claim 2, wherein the 

solubility at 25*>C and 1 atmosphere pressure is at 
least O*00000iwt% in toluene* 

5, A formulation according to Claim 1, wherein che 
10 formulation is soluble in water • 

6, A f or^mulation according to Claim 5, wherein the 
solubility at 25^0 and 1 atmosphere pressure is ac 
least 0*000a01wt% in water. 

7, A formulation according to Claim If wherein the 
formulation is soluble in both water and organic 
hydrocarbons . 

20 6. A formulation according to Claim 1, wherein the mole 
ratio of the formula (III) compound to the fgrmula 
(IV) compound is from 1 : 0.2 to 1 ; 2a 

9* A formulation according to Claim 1; which comprises 
25 further additives - 

10. A composition comprising: 

a) a formulation according to any one of the preceding 
30 claims 

and 

b) a diluent. 
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11. A con^oaition according to Claim 9, wherein the 
diluent is water, organic hydrocarbon ^ or a mixture 
thereof • 

12, A composition according to Claim 11, wherein the 
Qrganic hydrocarbon cotnprises natural or synthetic 
aliphatic or aromatic confounds of carbon and 
hydrogen, optionally containing unsaturated linkages, 
ester groups or hetero atoms* 

13 1 A coTiipoeition according to Claim 11, wherein the 
organic hydrocarbon is selected from the group 
comprising: 

15 octane, kerosine, white spirit, petroleum- based 

hydrocarbona such as naphthenic oils or paraffinic 
oils, vegetable oils, synthetic carboxylic acid ester, 
phosphate esters, poly a olefins, poly isobutylenes, 
alkylated aromatic hydrocarbone , ethylene glycol, 

20 propylene glycol, polyalkylene glycols, glycol ethers. 

14, A composition according to Claim 11, wherein water is 
selected from the group comprising! 

25 distilled water, de-ionieed water, natural water and 

synthetic hard water* 

15- A composition according to Claim 10, in contact with a 
ferrous metal surface, a non- ferrous metal surface or 
30 a combination thereof. 



16* A kit comprising 
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(a) an acyl amino acid derivative of formula (III) : 

R*- (CO) -N(R') -Oij-COaH, 

5 (III) 
and, 

(b) a N-N" -disubstituted aminomethyl triazole 
10 derivative 6f formula (IV) : 

(IV) 

15 

17- A kit according tc Claiin 16, further comprising a 

solvent comprising water and/or organic hydrocarbon or 
a mixture thereof. 

20 18. A kit according to Claim 16 comprising quantities of 
(a) and (b) in such a ratio thati when mixed together, 
the resulting formulation ie soluble in water, organic 
hydrocarbon or a mixture thereof • 

25 19. A method of producing a formulation comprising 
contacting: 

(a) an acyl amino acid derivative of formula {III} ; 
30 R*- (CO) "N{R^) -CH2-CO2H 



(III) 
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and. 



(b) a N,N'- diBubgtituted aminocnethyltriazol 
derivative of formula (IV) i 

5 

(IV) 

10 20. A method according to Claim 19, wherein (a) and (b) 
are contacted in such a ratio that the resulting 
mixture ie soluble in water. 

21, A method according to Claim 19, wherein (a) and (b) 
15 are contacted in such a ratio that the reaultirl^ 

mixture i$ ©plvble in organic hydrocarbon. 

22. A method according to Claim 19, wherein (a) and (b) 
are contacted by mixing with stirring at an elevated 

20 temperature. 

23- A method according to Claim 19, further comprising 
addition of a diluent. 

25 24 • A method according to Claim 23, wherein the diluent is 
added before stirring at an elevated temperature. 

25- A method according to Claim 23; wherein the diluent is 
added during stirring at an elevated temperature- 



30 



26, A method according ro Claim 23, wherein the diluent is 
added after stirring at an elevated temperature. 
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27. Use of a formulation according to any one of the 
preceding claims, as a corrosion inhibitor, as a rust 
inhibitor, ae a metal passivator, as a metal 
deactivator, as an emulsifier, as a surfactant or as a 

5 multi purpose additive for a combination of the 

aforementioned purposes. 

28. Uee of a formulation according to Claim 27, wherein a 
concerttration of between O.00000lwt% and 5wt% of the 

10 formulation are used, 

29. A. m^thocl in inhibiting corrosion of a metal compri^in^ 
contacting a formulation according to any one of 
Claims 1-9 and a fluid, which fluid contacts a metal 

15 susceptible to corrosion* 
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IMPROVEMENTS IN AND RELATIIKS TO CORROSION INHIBITING 

FORBSDLATIONS 

Abstract 

5 

The present invention relates to formulations for 
corrosion- inhibiting, emulsifying, lubricating or as a 
surfactant in organic hydrocarbon and/or water baaed 
system containing an acyl amino acid derivative and a 
10 triazole derivative* 
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